


be seen inFigure (3 underArea 1 with the exclusion of Lélhe cluster of five cores accounts for the
possible errors of missing the steel girder or shear studs due to human error or inconsistencies in the
construction plans. The goal is to WBER to eliminate thee errors and e effectively determine theue

locations of these particular bridge detéments. This would decrease the number of cores that need to be
drilled, decrease the job and lane closure times and get traffic to normal rates and speeds at a faster rate.

Research Sectiofis GPR Unit Specifications:

Model: GSSIStructureScan Standard

Controller: SIR3000

Software: RADAN 7

Antenna: 1600MHz (High Frequency, Scan dep
Model 615 handcart with encoder
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Date: Monday, OctobeB1, 2016
Time: 8:00AM to 4:00PM
Weather: 40¢-, Cloudy

A field studyto determine the effectiveness of GRRlocate shear studs in concrete bridge decks was
conductedon southbound bridges 76 and fiéar the town of Colchesten US 89. A field visit was
conducted on the bridge 77 (southbound) near mile marker 9@.Bé6ocation of bridge 77 can be seen

in Figures (1 & 2. VHB was interested in determining the presence of shear studs because their presence
dictates the type, method and cost of bridgek reclamation needed for a future construction project.
Observations, photos, and notes were taken durirgitthasit. Theobjective of this study was to determine

if GPR could be used as a supplemental technology to effectively determine thegm@asghocation of

shear studs on a bridge deck, decreasing the number of cores that need to be drilled toonguai e
presence of shear studs.
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Figure2: Street Viewof Bridge 77 on-B9 at MM 96.566 (Google Maps)
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Figure3: 1-89 Bridge 7Core Drilling Diagram Near Colchester



Field Notes& Observations:

In total £ncores were drilled obridge 77 Three test areas were designated throughout the span of bridge
77. The test areas were chosen by VHB enginé@tilly to increase the drilling area and probability to
locate the shear studs and beam girder, VHB engineers laid out thegddtiations in a zigag pattern
and suggested using a 4in drilling bit. This can be seen in AreaFigufe (3 excluding L6. Due to
measurement errors in locating the steel girder the initiataiglayout was abandonddoward Garrow,
the driller, ad myself suggested applying a more traditicstehightline layout and increasing the core
diameter to 6in. This layout can be seen in Areas 20&Rgure (3. The more simplistic layousimore
efficient, due to the increased drilling area, atbuld reducehe error of missing the steel gird@he
cores in Area 1 were drilled in the following order; L3 was thedre drilled, L4 was the" L5 was the
3“and L6 was the™ The initial zig-zagcoring layout was abandoned after thécre drilled missed the
steel girder.

Before the cores were drilled, the drilling layout was marked out and the GPR scans were conducted. Both
the initial zigzag layout and the handheld GPR unit can be sdeigime (4, while a closeup of the Area
1 drilling layout is shown iifrigure (5.

Core Sample and GPR Image Analysis

The GPR scaat Area 1 on hidge 77, depicted in Figuré)([file 135], ranperpendicular to the steel bridge
girdersand r an a (.bne ongeithbr sidefof th2 Qirgjex total of600 (1.4m) The scan went from
the white shoulder line and past the drilling layout, seen in Figur&lfd)scan clearlghows the $mesh

at a constant depth of approximat@l i 30 below the asphalt surface and a rebar spacing of dl2out
The GPR scashown in Figur€7), wastaken running parallel to the steel bridge girdgdosg the drilling
layout. The scan clearlghows rebar from theInesh at a constant depth of approxiety2i 2 . Befow

the asphalt surface and at a spacing of abouBoth scans faintly show a similar hyperbola pattern at a
depth of87 100 which might correspond to thé®2ebar meshRebar depth calculations may differ due to
the algorithms and the accuracy of the input data used in the GPR scan stfftieaie correctly the depth
calculation error should be minimarhe core samples from Area 1, best seen in Fi@)reérify thatthe

2" rebar mesh was at a depth of approximatelyy 850 bel ow t he asphalt surface

Bridge 77 Area 1 coresan be seen ifrigures 81 12. The <core from L3 was 40
approxi matel y Tanl 2rebar meshesg dodid. cleafhbe sekén. Other metal fragments
were found in the bottom inch of the core. Initially we thought that this might be evidence of shear studs,
but upon further inspection it was clear that the metal fragment could not correspoa$s section of

a shear studlhis was concluded when a similar fragment was found within the L6 core and after all core
measurements were recorded the core was destroyed, revealing that the metal fragments correspond to mesh
seats. The mesh seat® @mprised of small diameter stainless steel rods that are used as spacers to ensure
that the % rebar mesh is placed at the correct concrete slab dEpthmesh seats were tack welded to
verticalrebar elements to the steel girder at certain intervaigalte girder. This can be seerFigures

(11 & 12). The L3 core sample can be seerrigure Q). Figure 8) shows the L4 core sample that went
completely through the concrete bridge deck and missed the steel hideore clearlyshows the two

rebar meshes and it was clear thatititeal staggeringnethod was ineffective.
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Figure6: GPR Image (File 135), corresponds to a G&R on Area 1 on Bridge 77. Perpendicular to steel bridge deck girder.
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Figure7: GPR Image (File 134), corresponds to a GPR scan on Area 1 on Bridge 77. Parallel to steel bridge deck girder.



Second Rebar Mesh First Rebar Mesh

Figure8: Area 1, L4 4in Core That Missed the Steel Girder. First and Second Rebar Meshes Can Be Clearly Seen. (Ruler in
tenths of feet)

Steel Stabilizer Rod | | Asphalt Surface Layer | Top of Steel Girder

Figure9: Area 1 L34in Diameter Core is Pictured on the Left. The Top of the Steel Girder Can Be Seen on theomtlage
Right with no Shear Studs VisiblgRuler in tenths of feet)



Figurel0: Area 15 4in Core. Canndde Seern the Image but Had 2 Rebar Meshegre Present.

Figurell: Area 1, L6 6in Core. Vertical Rebar was Present Which Can Be Seen in Both Ild@ye<ore had to be cut
Around the 4in Core Because the Drill Bit was Cutting into thetial Rebar.

























































Figure 40: Colchester IM 089 3(69) - Bridge 76 (Page 1)


jrazinger
Text Box
Figure 40: Colchester IM 089 3(69)  - Bridge 76 (Page 1)



Figure 41: Colchester IM 089 3(69) - Bridge 76 (Page 2)
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Figure 41: Colchester IM 089 3(69)  - Bridge 76 (Page 2)



Figure 42: Colchester IM 089 3(69) - Bridge 76 (Page 3)
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Figure 42: Colchester IM 089 3(69)  - Bridge 76 (Page 3)



Figure 43: Colchester IM 089 3(69) - Bridge Element Details (Page 4)
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Figure 43: Colchester IM 089 3(69)  - Bridge Element Details (Page 4)



Figure 44: Colchester IM 089 3(69) - Bridge Shear Stud Details (Page 5)
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Figure 44: Colchester IM 089 3(69)  - Bridge Shear Stud Details (Page 5)



Figure 45: Colchester IM 089 3(69) - Bridge Element Details (Page 6)
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Figure 45: Colchester IM 089 3(69)  - Bridge Element Details (Page 6)



Figure 46: Colchester IM 089 3(69) - Bridge 77 (Page 7)
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Figure 46: Colchester IM 089 3(69)  - Bridge 77 (Page 7)



Figure 47: Colchester IM 089 3(69) - Bridge 77 (Page 8)
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Figure 47: Colchester IM 089 3(69)  - Bridge 77 (Page 8)



Figure 48: Colchester IM 089 3(69) - Bridge 77 (Page 9)
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Figure 48: Colchester IM 089 3(69)  - Bridge 77 (Page 9)  


